The results of the PCR analysis of two codling moth populations using RAPD and SSR markers are presented. The molecular genetic structure of investigated pest populations is described and its variability under influence of insecticides, varying climatic conditions during 2008 to 2011 and geographic location is studied. The intra-population genetic diversity by two microsatellite loci was estimated in pests from the gardens with different insecticide press. Genetic diversity of codling moth populations was shown to depend mainly on genetic features of the populations, bur not on the insecticide load or weather conditions.
DNA-polymorphism on SSR-markers and genetic diversity in populations of
Studying the impact of insecticide treatments on intrapopulation genetic polymorphism of codling moth, it was found that in both populations of Krasnodar and Yeysk the indices of genetic diversity in the non-treated orchards didn't differ from those of the treated ones, i.e. the differences were statistically insignificant. Even heavy insecticide load (in orchards of VNIIBZR and "College Yeysky" -up to 12 treatments per year) didn't reduce intrapopulation genetic diversity of the pest (Table 1) . At the same time, a comparison of the two studied geographic populations of codling moth revealed reliable differences most significant for the locus Cp.2.39 (Table 1) : genetic diversity in Krasnodar population of C. pomonella was 1,5-2,0 times higher than in Yeysk population (in general over all samples t fact. = 3,69  t 05 ). This indicates the fact that intrapopulation genetic diversity depends mainly on geographic location of population (its biological and genotypic features associated with many factors including gene flow), while insecticide treatment doesn't reduce genetic diversity in populations (which was previously assumed as possible) (8, 9) . This conclusion was confirmed by evaluation of genetic similarity of the studied samples. The highest genetic similarity was observed in samples obtained from Yeysk orchards "College Yeysky" and "Malus" (Nei's genetic identity I = 1,00), which allows assuming them as one population. The two samples of Krasnodar population were also genetically similar (i = 0,94-0,96) and they different from the samples of Yeisk population. These facts were clearly reflected by cluster analysis (Fig. 2) : the studied samples form two separate clusters corresponding to their geographical location.
So, intrapopulation genetic diversity of codling moth was independent on number of insecticide treatments in orchards. Insecticides certainly affect not only population size, but also molecular-genetic structure of pest populations, i.e., frequency of specific genetic elements. However, such effect didn't change intra-population genetic diversity of codling moth, and the observed differences in this character were associated only with geographical location of populations (their genotypic characteristics and conditions of reproduction ) .
These findings were consistent with conclusions of German scientists (14) who studied the resistance of codling moth to baculovirus CpGV: even at high indices of resistance the pest population remained genetically heterogeneous and included individuals sensitive to the virus. Therefore, susceptible and resistant populations of insect pests may have similar genetic diversity due to heterogeneity of the resistant populations. E ffe ct s of cl i m a t i c c on di t i on s of t h e yea r on m ol e cul a r -gen et i c st r uct ur e a n d gen et i c di ver si t y of pest p opul a t i on s. The effects caused by environmental conditions to molecular-genetic structure of pest populations were assessed using the samples of insects collected in one orchard (VNIIBZR) in different years of study (2008 and 2010) . In both these years, the orchard was exposed to a similar insecticide load, but the summer of 2010 was extremely hot (over 40 C) with almost no rain.
According to results of RAPD-PCR of C. pomonella Krasnodar population, DNA-spectra of the two studied samples (2008 and 2010) showed the absence of any significant differences. At the same time, in some cases (for individual primers) there was found an unequal frequency of certain DNA markers. Along with it, the sample of 2008 contained a slightly less number of DNA fragments per individual compared to that of 2010 (Table 2 ). Probably, this was caused by partial degradation of aqueous solutions of DNA stored for 2 years (since 2008) at  20 C. However, the molecular-genetic structure remained generally unchanged with no statistically significant differences in DNA spectra ( In order to test the assumption about a partial degradation of DNA, it was conducted RAPD-analysis of Yeisk population with two primers -ORA06 and ORA20: the samples of DNA stored at  20 C for 2 years were compared with the samples freshly (2011) derived from the same biomaterial of 2008 (insects stored in Petri dishes at +4 C). In the variant of PCR with DNA stored at -20 C, amplicons obtained for RAPD-primer OPA06 were weekly expressed or absent, while for RAPD-primer OPA20 there was a reliably less number of DNA-fragments than in the variant with freshly derived DNA (in average per individual -respectively, 8,7±0,92 vs. 14,2±0,78, t fact. = 4,59  t 05 ). This fact means that the detected changes in molecular-genetic structure of studied populations were most likely associated with degradation of aqueous solutions of DNA during storage and not by effects of external environment.
In contrast to RAPD-markers, microsatellite SSR-markers provide better reproducibility of results due to a higher temperature of PCR annealing and higher specificity of binding primers to DNA matrix. That's why microsatellites can be quite informative about changes in molecular-genetic structure of pest populations caused by climatic conditions of the year. According to results of SSR-PCR, electrophoretic spectra of DNA amplicons of the insects collected in 2010 included more fragments compared to those of 2008 ( So, testing populations of C. pomonella by both RAPD-and SSR-markers (despite the higher specificity of binding) revealed general reduce in number of DNA-markers in PCR-spectra of DNA samples isolated in 2008. The authors assume it as a result of partial degradation of aqueous solutions of DNA (samples of 2008) after a 2-year storage at for 2 years at -20 C, not linked to changes in molecular-genetic structure of populations. Consequently, hot and dry summer of the year 2010 and insecticide load didn't cause a destructive effect on intrapopulation genetic diversity of codling moth.
So, insecticide load and conditions of the year didn't reduce genetic diversity in populations of codling moth Cydia pomonella (L.); differences in this character found in the two studied populations were caused mainly by their geographical location (genetic features). Environmental stress factors, such as insecticides or extreme weather conditions, may affect population size of C. pomonella or molecular-genetic structure of populations, eg. frequency of particular genotypes. However, it was experimentally proved that such changes not mandatorily mean the reduce of intrapopulation genetic diversity of individuals. The important fact about comparative PCR-analysis of various samples of insects is the possibility of partial degradation of aqueous solutions of isolated total DNA (eg., due to defrosting at emergency power cutoff). Such changes inevitably lead to the decrease in number of DNA fragments in PCR-spectra (RAPD-and SSR-PCR). In this regard, the authors recommend to store insect biomaterial in Petri dishes at +4 C, and for aqueous DNA preparations -to lyophilize or re-precipitate with ethanol and store in a freezer (at  20 C). 
